As shown in Figure S1 , the surface of SiO 2 substrate appears to be flat and clean. 
(b). The thickness of MoS 2 nanosheets is about 3.1nm from the cross-sectional height profile(shown in Figure S2 (d)). As shown in Figure S2 
where γ sv , γ lv , γ sl represent the solid surface free energy, liquid surface free energy, and solid-liquid interfacial energy respectively 25 . θ is the WCA between the solid surface and liquid. Referring to the value of γ lv = 72.7 mJ/m 2 and the WCAs measured above 26, 27, 28 (Table S1) Table S1 shows the measured water contact angles(WCAs) of Si/SiO 2 substrate and FDTS SAMs. Figure S3 shows the images of a water droplet on the surfaces of 
where R is the asperity radius (tip radius here), γ l is the surface tension of liquid (water), and θ 1 and θ 2 are the contact angle of the liquid with the two surfaces in contact, respectively. From Table S1 , the order of contact angle value is θ(FDTS)> θ(MoS 2 )>θ(SiO 2 ). Simultaneously, the calculated cosine of WCAs follow that cos(SiO 2 )>cos(MoS 2 )>cos(FDTS). From Equation(1)., the meniscus force is closely related to the water contact angle. A larger contact angle results in a lower meniscus force and adhesive force vice versa. Therefore, the adhesion force controlled by meniscus force follows that F(SiO 2 )>F(MoS 2 )>F(FDTS).
